Abstract Background: Vocational rehabilitation (VR) is aimed at engaging or re-engaging individuals with work participation and employment. The International Classification of Functioning, Disability and Health (ICF) by the World Health Organization can be operationalized in the context of VR. The objective of this study is to review the literature to identify outcomes or measures being used in VR using a systematic review methodology and link those measures to the ICF. Methods: We applied a structured search strategy using multiple databases. Items or constructs of the measures or outcomes identified were linked to the ICF by two trained individuals. Results: We have identified 648 measures which contained 10,582 concepts that were linked to the ICF which resulted in 87 second-level ICF categories. Out of the 87 categories, 31 (35.6%) were related to body functions, 43 (49.4%) were related to activities and participation, and 13 (14.9%) were related to environmental factors. No category was related to body structures. Conclusions: Our review found great diversity in the ICF contents of the measures used in different VR settings and study populations, which indicates the complexity of VR. This systematic review has provided a list of ICF categories which could be considered towards a successful VR.
Introduction
Work disability (WD) may occur as a result of a health condition or a health-related event and may affect the worker at the individual level and society level. WD may be associated with limited or restricted work participation leading to a decrease in gainful employment and significant burden. Vocational rehab (VR) is a key process in WD management to engage or re-engage individuals with their work participation and employment. VR has been documented in the literature to be effective in addressing the negative consequences of WD [1] [2] [3] [4] [5] [6] .
The International Classification of Functioning, Disability and Health (ICF) [7] is a universal conceptual framework and classification system by the World Health Organization which has been used to interface with VR or return-to-work, or work participation [8] [9] [10] . As a conceptual model, the ICF recognizes that functioning and disability is a result of the interaction between components: body functions (b), body structures (s), activities and participation (d), environmental factors (e), and personal factors (not coded). As a classification system, the ICF provides alphanumeric codes that are arranged in a hierarchical fashion, hence different levels, for each of the ICF categories or functioning domains. Below is an illustration of this categorization:
ICF component d Activities and participation Chapter d4 Mobility Second-level category d430 Lifting and carrying objects Third-level category d4300 Lifting
The ICF is a generic framework and intended by the WHO to understand health and functioning, to provide a common language of health and health-related states, to allow comparison between countries and health services, and to provide a uniform coding system regardless of the application setting [7] . However, there remains a lack of understanding of functioning within VR in terms of the ICF. Therefore, the objective of this study is to review the literature to identify outcomes or measures being used in VR using a systematic review methodology. The specific aims of this study are (1) to identify patientreported and clinician-reported outcomes in VR studies and, (2) to identify what aspects of functioning, in the ICF language, were frequently addressed in those outcomes.
Materials and Methods

Search Strategy
We applied our search strategy using multiple databases which included Cumulative Index to Nursing and Allied Health Literature (CINAHL Ò ), PsycINFO Ò , Medline, Global Health, and Vocation and Career Collection. The search strategy included key words and search terms with the Boolean operator ''OR'': ''Vocational rehabilitation'', ''Return to work'', ''Occupational rehab*'', ''Work rehab*'', ''Work reintegration'', ''Job rehab*'', ''Job reentry'', ''Employ* rehab*'', ''Employ* reentry''. Additional references [11, 12] on a similar research question on VR were consulted.
Studies included were in English, have been conducted using human population or subjects, studies on ''vocational or work or occupational rehabilitation'' settings, with a study population of working age (C18 years), and published between January 2004 to December 2008. Study designs may be randomized controlled trials (RCT), clinical controlled trials (CCT), cross-sectional studies, longitudinal observational studies, qualitative studies, and case reports. Studies were excluded if they were not specific to vocational rehabilitation, conducted on or with non-human population, were genetic studies or laboratory studies, or were phase I or II clinical trials.
Articles Processing
Results from our search were exported to a reference system (EndNote Ò Windows Version X3, Copyright Ó 2009 Thomson Reuters) where possible duplicates were identified. Screening of abstracts and subsequently of full text articles were performed using Microsoft Ò Access 2007 (Microsoft Corporation, Redmond WA). Abstract screening was independently performed by two trained researchers with the project. All abstracts that were identified were screened and inclusion-exclusion criteria applied. If there was a disagreement on the inclusion or exclusion of articles, then the two individuals met and attempted to resolve the disagreement but if it was not resolved, a third person was asked. Full text articles for the included abstracts were retrieved. The order of full text articles was randomized by the computer from which the first 50% were selected to build the articles for screening by one screener (S1) and the remaining articles by another screener (S2). Twenty percent of each screener's list of articles was randomly selected for cross-screening (i.e. 20% of articles of S1 will be reviewed by S2 and same amount of S2 by S1). If there was a disagreement on the inclusion-exclusion of the full text articles, then the two screeners met and tried to resolve disagreement. Otherwise, a third person was asked.
Data Extraction
Based on the finally included articles, the following information, when available, were extracted: country of the first author, the type of study, whether it is a qualitative study or not, whether it is a longitudinal study or not, the type of job and type of VR where the study was conducted, the study setting, and the health condition of the study population. Also extracted were information relating to sociodemographics and standard and non-standard patientreported measures and clinician-reported measures. Standard measures may include questionnaires such as the Medical Outcomes Study Short Form Health Survey-36 items (SF-36) [13] or instrumentation/procedures that are ''standardized'' such as blood pressure measurement. We did not examine the psychometric properties of the measures identified but they had to be available in English.
Linking to the ICF Items or constructs of the measures or outcomes identified were linked to the ICF using published linking rules [14] .
The objective of the linking process is to be able to translate the concepts found in those items or constructs into the ICF categories. Two independent researchers, who were trained and experienced in the process, linked the responses. Twenty-five percent of the total number of measures were randomly selected and counter-linked by the two researchers. If there was a disagreement between the two, both tried to resolve the disagreement, otherwise a third person was consulted. As a result of the linking process, ICF categories were identified at the second level (common, mid-level way of reporting ICF categories) and a frequency analysis of the common ICF categories was made. Those ICF categories that have been included in at least 5% of the measures were included in the table.
Reliability of Linking
To evaluate the reliability of the linking process, the overall percentage of agreement for each questionnaire was calculated based on the two independent linkage versions (at the second-level and third-level of the ICF categories). In addition, to examine the extent to which the achieved agreement exceeds chance, the Kappa coefficient [15] and nonparametric bootstrapped confidence interval [16, 17] were calculated. We performed Kappa analysis using SAS software version 9.1 (Copyright Ó 2002-2003 by SAS Institute Inc., Cary, NC, USA).
Results
Literature Search
Our search strategy identified 2997 abstracts and out of which, 334 were subjected to full text screening (i.e. their full text were retrieved). The required information was extracted from 250 articles including study characteristics, VR setting, study population, and characteristics of the measures contained in the studies (Fig. 1 ).
Study Characteristics
Based on the first author of the final articles we surveyed (N = 250), most came from the United States (USA) (46.0%), followed by Canada (10.4%), and the Netherlands and Sweden (both with 6.8%). Close to a third of the studies were intervention studies (RCT, CCT, or other type of intervention design). Twenty-six percent of the studies were observational in nature (longitudinal or cross-sectional). Least represented were case studies. While only 10.8% of the studies surveyed were qualitative, longitudinal studies comprised 52.8% of the studies. We found a wide range of type of jobs (from service, professional, administration, technical, to self-employed), study population (with mental, musculoskeletal, and neurologic health conditions), and study settings (outpatient, supported employment, community rehabilitation). Close to 8% of the studies did not specify the VR setting. Specifically, about 17% of those studies where settings were specified applied to outpatient facilities or clinics and the least represented was community-based rehabilitation setting (5.6%). Mental health conditions such as depression comprised the majority (45.2%) of the study population and with musculoskeletal conditions such as back pain following second (33.2%) ( Table 1) . Some studies did not specify their study population (6.8%).
Overview of Measures
As shown in Fig. 1 , we have identified a total of 648 measures. Of these measures, there were 155 questionnaires or clinical tests, 121 one-item measures (e.g. pain, employment arrangement, etc.), and 371 ''other'' measures. Table 2 provides a list of measures that were used in the studies we found. We only included those which have been used in at least five studies.
Included in Table 2 are the number of times a measure has been used and a short description of the measure. There were 11 self-reported or patient-reported measures with the Medical Outcomes Study 36-item Short Form (SF-36) [13] being the most frequently used (21) and there were 8 provider-reported or third-party reported measures with the Positive and Negative Syndrome Scale (PANSS) [49] with the most frequently used (28) . We also extracted non-standard measures and single item questions, and we included sample items on how each measure was operationalized. We found that ''work status'' (e.g. working or not, full-time or part-time) (75) was the most frequently used parameter in those studies, followed by ''work participation'' (e.g. difficulties in staying employed, carrying out work responsibility, etc.) (72), ''work intervention'' (e.g. type of VR service received) (54), ''pain'' (47), ''work hours'' (34), ''workplace'' (e.g. support and guidance) (29) , and ''cost''and ''income'' (both with 21).
ICF Categories in the Measures
The measures we found contained 10,582 concepts that were linked to the ICF. There were 87 unique second-level ICF categories that were identified. Only those that were contained in at least 5% (arbitrary) of the measures were included. Out of the 87 categories, 31 (35.6%) were related to body functions (Table 3) , none (0%) were related to body structures, 43 (49.4%) were related to activities and participation (Table 4) , and 13 (14.9%) were related to environmental factors (Table 5) . Our reliability calculation between linkers (researchers) at the second-level ICF categories resulted in an overall percentage agreement of 73.4%, an estimated 0.72 Kappa coefficient, and a confidence interval (bias corrected percentile method) of 0.70-0.74. For the third-level categories, the overall percentage agreement was 69.7%, estimated 0.68 Kappa coefficient, and a confidence interval (bias corrected percentile method) of 0.66-0.70.
Discussion
VR is a key enabling process in work disability management. VR as a complex process aimed towards engaging or re-engaging people in gainful employment covers a wide variety of factors. Based on our findings, we found VR to operate in diverse health-condition and service provisiontype setting, research study design, and job types. This diversity is likely to be indicative of the array of measures being used. We also found that VR is reported in the literature mostly from developed countries. Using the ICF by the WHO offers us a generic framework so as to understand VR's multitude of factors and players with the benefits of the ICF's common language and cross-setting and multi-cultural application. We investigated measures that were reported in the literature through a systematic review and linked those measures to the ICF. In that way, outcomes or simply variables can be interpreted to be meaningful to ICF users. The ICF contents of the measures we found in the literature reflect the breadth of VR as a field of research and practice. Knowledge of the factors we found would be helpful to inform appropriate intervention and care in facilitating optimal VR, and hence work participation. The factors in the ICF language provide us with a uniform language of functioning and disability that is in line with WHO. We believe that this study would contribute to improve outcomes measurement in VR. Systematic reviews do give us a rich source of information on the state of a research agenda which look into the applicability of the findings to the field as a whole or to a subset of the field [18, 19] . Similarly, information gathered from synthesizing the literature provides a comprehensive and rich source of understanding workers with disability in terms of what measures or outcomes are available out there and how we can make use of them effectively.
Our review showed that most of the studies originated or were conducted in the developed countries such as the USA, Canada, and European countries. This observation implies that literature in VR is skewed towards countries that have VR infrastructure in place. VR services and how they are being delivered even differ between developed countries [20, 21] due to systems difference. Personal factors and attitudinal factors and diverse sociodemographics may influence VR outcomes in one part of the world to a different degree [22] . However, it could also be possible that since the articles need to be in English to qualify for our screening, we got articles from countries that do speak English.
In VR, where outcomes could fluctuate from being off from work to being back to work full-time to part-time, it is essential to capture these processes over time. Indeed, this temporal component of VR was indicated by about half of the studies for which there was information available, were longitudinal studies. However, this was not the case with qualitative studies as it only constituted a mere tenth of the studies, despite the continuing support for using qualitative methodology in addressing WD issues [23, 24] . Our findings also revealed that VR does cover a variety of jobs (physical demands, mental demands, or a combination of both) and can be implemented in different health care settings (outpatient, inpatient, supported employment) although the latter observation may depend on what is allowed by the system of that country within a particular state of work disability (i.e. eligibility for VR services over time). Health conditions were mostly mental and musculoskeletal in nature. This finding is indicative of the prevalence and burden that both groups of health conditions (alone or in coexistence) pose [25] [26] [27] [28] .
The type of measures we found varied which was an expected finding to reflect the spectrum of health conditions in VR. We can say that the type of measure used in a study is driven by the type of population being investigated. For example, most of studies dealt with mental health and hence, the Positive and Negative Syndrome Scale (PANSS) [49] and Beck Depression Inventory II (BDI) [29] were commonly used and both are psychological-psychiatric measures. A look at the measures that were used in at least 5 studies revealed a diverse list. Different domains and constructs were covered in mental health such as the Beck Depression Inventory (BDI) [29] and the Brief Psychiatric Rating Scale (BPRS) [30] to quality of life such as the WHO Quality of Life measure (WHO-QOL) [31] -this finding reflects the many health conditions that fall under VR. The popular Medical Outcomes Study Short Form 36-items (SF-36) [13] was the most commonly used generic self-report measure but many measures were also intended to capture ''pain'' and the surrounding factors around it [32] [33] [34] [35] . More specifically, back pain as a health condition, is central to some of these measures such as the Roland-Morris Disability Questionnaire (RMDQ) [36] , Fear-avoidance Belief Questionnaire (FABQ) [37] , and the Oswestry Low Back Pain Disability Questionnaire (OLBPQ) [38] . Some measures were patient-reported and others clinician-reported or third-party reported (e.g. caregiver, family). We decided a priori to take both types of measures so as to give us a comprehensive picture of what is being reflected in the general world of measures used in VR.
There were more nonstandard measures (i.e. no uniform way of gathering the information) than standard measures like those stated earlier. This is particularly interesting because the standard measures while widely used in VR, are not necessarily specific to ''work'' or are not enough to capture VR and work disability as a process. Therefore, we were not surprised to see a list of specific work-related questions (e.g. work status, level of work participation, work intervention, etc.) which we believe adds value to examining VR outcomes from a comprehensive perspective. Moreover, some of nonstandard items, which we presumed would have had a ''standard'' definition, were actually defined differently. For example, the item ''work status'' was not confined to being at work or off-work but was rather operationalized in different ways: ''What will be your condition when you return to work or unemployment status?'' [39] , ''Have you resumed your previous job with modifications or changed to a new job?'' [40] , or ''Do you expect to be able to resume work (full time or part time)?'' [41] . Despite the relatively high number of measures in VR that we found, only a few of them were used frequently in the literature. The selection of standard measures seem to rely on the type of health condition, while non-standard measures, given that they are a central theme around the area of ''work'', does not.
This literature study covered three classifiable components of the ICF: body functions, activities and participation, and environmental factors. Of these components, activities and participation had the most categories followed by body functions. The least representation was found for environmental factors. This finding signifies a broad societal perspective rather than a consideration for the individual structure-level alone. It is consistent with findings of relevant ICF components in the mental health field [42] and is also consistent with the conceptualization of work functioning by Sandqvist and Henriksson (2004) which emphasized the role of work participation and performance, individual capacity, and environmental factors [43] .
Work resumption or absence from work is commonly used as an indicator of VR success [3, [44] [45] [46] . For activities and participation, remunerative or gainful employment was most frequently contained in the measures. Other work-relevant categories were d845 acquiring, keeping and terminating a job, d177 making decisions (perhaps applicable to mental-type of health conditions or jobs that demand mental competency), and d430 lifting and carrying objects (perhaps applicable to physical-type of health conditions or jobs that demand physical skills), for example. However, the role of traditionally non-work relevant factors such as d855 non-remunerative employment (e.g. volunteer), d920 recreation and leisure, and d230 carrying out daily routine, were evident. These factors point to the multi-faceted dimensions of VR that go beyond the traditional confines-to include what people do outside of their work and how it impacts their ability to return to work or assume work [47] . This also proves that ''employment'' in a sense, does not have to necessarily be paid to be considered ''work''.
Surrounding people such as family (e310 immediate family, e315 extended family), friends (e320 friends), and co-workers (e325 acquaintances, peers, colleagues, neighbours and community members) could impact VR outcomes. This finding reinforces the importance of support and relationship as part of one's social environment [8, 46] . Moreover, the support that comes from health care services and providers (e580 health services, systems and policies and e355 health professionals), labour services and providers (e590 labour and employment services, systems and policies), and social security services and providers (e570 social security services, systems and policies) was also evident in the measures surveyed. At a quick glance, these three areas of services on health, labour, and social security seem to the ''trifecta'' in VR provision. Assets (e165) in the form of money, income, salary, or financial benefit were not unexpected because it could facilitate or sustain return to work [8] .
Looking at the body functions categories, it is notable that they are so varied to the effect that they could be applied to a variety of diseases that may either be physical or mental in nature, or both. For example, mental health-related categories include b126 temperament and personality functions and b160 thought functions, while physical health-related categories include b765 involuntary movement functions. This finding may not necessarily be surprising because most of the studies, as previously mentioned, were on mental and musculoskeletal disease settings.
Looking at the different dimensions of functioning we found based on the measures we reviewed, the literature is driven toward activities and participation which is logical because work or employment is a major life area and as such is related to activity and participation. Clearly, the gap is in the area of environmental factors because of its less representation despite its importance in the facilitation work functioning [43] . Looking at each ICF component, a high number of body functions categories related to the chapter on mental functions-a consistent finding since most study populations were on mental health. The distribution was relatively non-pronounced in the other ICF components.
With regards to our linking methodology, there was not only a satisfactory agreement between the linkers but the agreement also exceeded chance. This shows that the linking procedure was reliable in this study.
We do recognize the limitations of our study. First, the results of our systematic review could not be made generalizable if not applicable to all settings of VR. While the review made an attempt to capture the broadest representation of measures used in VR, the review covered a limited period of 5 years. Secondly, not all the studies we included had the information we required. For example, some studies did not specify or were not explicit about the type of job that the VR patients had, or what the specific type of setting it was (outpatient versus inpatient). The nature of the health conditions of the population examined was missing in some studies. Therefore, we only calculated the percentages based on the studies that did provide information which could lead to underestimation. Thirdly, the studies were not evaluated in terms of their quality of evidence. Although this was not the purpose of this review, information on the quality may help in judging whether or not the factors identified in those studies carry scientific robustness [48] .
This systematic review has provided us with ICF categories that were considered in the measures used in VR which can help advance our understanding of the factors around successful VR. This study, therefore, provides us with the ''what'' to measure in the VR based on the systematic review of the literature. Knowing what to measure could better inform us with the challenges ahead when managing patients in VR. Moreover, by identifying the variety of standard and nonstandard measures that were used in the literature further adds to the complexity of ''how'' to measure or operationalize the ICF categories and creating an outcome measure that will truly reflect the improvement during or after a VR program. This study also proposed a list of variables that would apply to VR programs regardless of the health condition, setting, region, or culture. Looking at the ICF categories, they are truly representative of many settings and are covered to varying extent by the measures we found. Moreover, the findings of this study could also inform us in developing new outcome measures or instruments or validating existing ones.
Conclusions
We encourage the VR clinical and research community and ICF users to further examine the list of variables as provided in our literature review. Empirical testing will be needed and validation studies are being planned to operationalize the ICF categories amidst the multiple and possibly inter-related variables of VR. The measurement of outcomes in the practice and research of VR is imperative if we want to improve people's lives by increasing their work participation and fulfilling their societal role in general. We believe that this study is one starting point towards advancing measurement in VR.
